Blood and urine samples from 252 Sudanese children were investigated for their aflatoxin content by highperformance liquid chromatography. The children comprised 44 with kwashiorkor, 32 with marasmic kwashiorkor, 70 with marasmus, and 106 age-matched, normally nourished controls. Aflatoxins were detected more often and at higher concentrations in sera from children with kwashiorkor than in the other malnourished and control groups. Aflatoxicol, a metabolite of aflatoxins B, and B,, was detected in the sera of children with kwashiorkor and marasmic kwashiorkor but not in the controls and only once in a marasmic child. The difference between children with kwashiorkor or marasmic kwashiorkor and those in the control or marasmus groups was significant. Urinary aflatoxin was most often detected in children with kwashiorkor but their mean concentration was lower than in the other groups. Aflatoxicol was not detected in urine in any group.
Introduction
The spectrum of protein energy malnutrition includes both marasmus and kwashiorkor. The pathogenesis of marasmus presents no mysteries: it is the childhood equivalent of chronic starvation, has clinical features that show few variations from case to case, and has been recognised in all societies, worldwide, from time immemorial to the present. In contrast, kwashiorkor remains a disease of obscure pathogenesis' 2'with clinical features that range from slight oedema in an unhappy child to gross oedema in a morbidly depressed child with grotesque skin lesions, severely deranged biochemistry, and depressed immunological functions. Kwashiorkor was first recognised in tropical Africa in the 1930s,3 and subsequent reports of the syndrome have come almost exclusively from tropical or subtropical countries.
The earlier concept that kwashiorkor was caused by severe protein deficiency in the presence of relative carbohydrate (energy) excess5 became untenable when Gopalan showed in 1968 that there were no essential differences in the protein :energy ratios in the diets between children who developed marasmus and those with kwashiorkor. 6 Gopalan postulated that kwashiorkor resulted from a "dysadaptation" of biochemical mechanisms that protect essential organs such as the liver at the expense of less essential tissues such as muscle during protein energy malnutrition. Clinical studies-Children presenting with kwashiorkor (Wellcome Classification"5) served as index cases and were studied in parallel with children with marasmus and marasmic kwashiorkor (body weight of less than 60% of the Boston 50th weight centile) of similar age and sex. The controls were well-nourished children (body weight of over 80% of the Boston 50th centile) in the same age range as the malnourished subjects admitted for minor intercurrent illness ot for surgery. All children had a full history taken and underwent clinical examination, anthropometric measurements, and diet analysis.
Laboratory studies-All malnourished children had appropriate routine haematological, biochemical, bacteriological, and radiological BRITISH MEDICAL JOURNAL VOLUME 285 25 SEPTEMBER 1982 investigation, and their blood and urine were analysed for aflatoxins. The controls underwent routine screening of urine for aflatoxin content; blood was not routinely drawn, but when an opportunity arose to obtain blood from a control it was examined for aflatoxins.
Aflatoxin concentrations in serum and urine were determined by high-performance liquid chromatography using fluorescence detection and two-dimensional thin-layer chromatography. These were performed on serum after hexane partition and chloroform extraction '6 and on urine after chloroform extraction and a silica-column clean up (H P Van Egmond, personal communication). Foods obtained from homes and the market were screened by minicolumn fluorescence, thin-layer chromatography, and high-performance liquid chromatography. Peanut butter was extracted using the official method of analysis recommended by the Association of Official Analytical Chemists,'7 and all other foods were extracted using the rapid screen (6 2) Aflatoxins in urine-A total of 250 urine specimens were screened for aflatoxins. The overall detection rate in the four nutritional groups (table IV) studied was similar to that for aflatoxins in serum. The two groups with the highest proportions positive were girls with marasmus and kwashiorkor. Aflatoxicol was not detected in urine. Table III shows that children with kwashiorkor had lower concentrations of aflatoxin in their urine than the other groups and that the highest concentrations occurred among children with marasmus and marasmic kwashiorkor. Analysis of variance indicated no significant differences between the means of the four nutritional groups. disease in children in India after ingestion of aflatoxin-contaminated foods,20 21 and epidemiological and clinical correlations between Reye's syndrome in children and dietary exposure to aflatoxin in Thailand.22 23 These reports confirm veterinary observations of the vulnerability of the liver to injury by aflatoxins and the greater susceptibility of the young and malnourished to these toxins. Apart from the evidence concerning hepatoma, clinical evidence of aflatoxin poisoning in man is based mainly on acute pathology precipitated by short exposure to high levels of aflatoxins. The effect of longterm exposure to aflatoxins in childhood has received little study. In growth retardation. Beazley and Underhill in 19702 showed wide patient variation in the height of the uterine fundus above the symphysis pubis (the symphysis-fundus height) and questioned the value of such measurements. The technique, although simple and inexpensive, has never been widely accepted, and uterine size continues to be recorded in various ways such as centimetres or "finger breadths" from the umbilicus or xiphisternum, or, simply, equivalent to x weeks.
In the last decade the difficulty of diagnosing intrauterine growth retardation on abdominal palpation has been recognised.
Even experienced obstetricians detect fewer than 50% of cases,3-5 and the diagnostic value of current hospital antenatal care has been questioned. 6 In an attempt to facilitate the diagnosis of intrauterine growth retardation several charts of the symphysis-fundus measurement have been made.7 -0 Despite this the technique is still not popular, probably because of the lack of agreed principles (table I), the suggested need for an individual curve for each maternity unit,"°and the anticipated problem of observer variation.
To assess the magnitude of these problems we undertook the two-part study reported here. In the first part we assessed the reproducibility of symphysis-fundus measurements made by the same observer and by different observers, and in the second part 
